Granzyme B, a new player in activation-induced cell death, is down-regulated by vasoactive intestinal peptide in Th2 but not Th1 effectors.
Following antigenic stimulation and differentiation, Th1 and Th2 effector cells contribute differently to cellular and humoral immunity. Vasoactive intestinal peptide (VIP) induces Th2 responses by promoting Th2 differentiation and survival. In this study, we investigate the mechanisms for the protective effect of VIP against activation-induced cell death (AICD) of Th2 effectors. Surprisingly, microarray and protein data indicate that VIP prevents the up-regulation of granzyme B (GrB) in Th2 but not Th1 effectors. This is the first report of GrB expression in Th cells and of its involvement in activation-induced apoptosis. The enhanced responsiveness of Th2 cells to VIP is probably due to the higher expression of VIP receptors. The effect of VIP on Th2 survival and GrB expression is mediated through the VIP receptors 1 and 2 and cAMP signaling through exchange protein activated by cAMP and, to a lesser degree, protein kinase A. In addition to effects on GrB, VIP also down-regulates Fas ligand (FasL) and perforin (Pfr) expression. The extrinsic Fas/FasL pathway and the intrinsic GrB-dependent pathway act independently in inducing AICD. The mechanisms by which GrB induces cell death in Th1/Th2 effectors include both fratricide and suicide. Fratricide killing, prevalent in wild-type cells, is calcium and Pfr dependent, whereas the cell death of Pfr-deficient Th cells involves Fas and GrB but is calcium independent. This study identifies GrB as a new significant player in Th1/Th2 AICD and characterizes two mechanisms for the protective effect of VIP on Th2 survival, i.e., the down-regulation of GrB and FasL expression.